Travel is a booming business thanks to globalisation, the rise of commercial aviation and significant reductions in fare prices. In 2015, 3.5 billion passengers were carried on scheduled flights, a 6.8% increase on the previous year. 1 However, increased travel mobility is not entirely without risk. Venous thromboembolism (VTE), first linked to travel in the 1950s, is of particular concern. Growing public and media interest in this preventable and potentially fatal condition has prompted airlines, healthcare professionals and advisory bodies to offer advice on 'traveller's thrombosis'. The National Institute for Health and Care Excellence (NICE) advises compression stockings for all moderate or high-risk long-haul travellers, and consideration of low-molecular weight heparin (LMWH) in high-risk travellers. 'General measures' such as leg exercises and avoiding dehydration or excessive alcohol intake feature amongst advice given by patient websites and airline carriers. However, is this guidance evidence based? This is debatable. Several issues exist regarding VTE, travel and available evidence, raising questions including: 'What travel-related factors determine an increased VTE risk?', 'Who is most likely to be affected by this risk?' and 'How should the risk be mitigated?' At a more fundamental level, 'How long is long-haul?' Studies addressing these questions are heterogeneous and therefore difficult to compare and draw conclusions from.
One area of consensus is that a travellers' background VTE risk plays an important role in determining their travel-related risk. A 2008 international consensus statement grouped subjects into low, medium and high risk for traveller's thrombosis; highrisk subjects included those with a personal history of VTE, malignant disease or recent major surgery. 2 Evidence indicates that subjects at low to medium risk of VTE have a 0-2% risk of developing thrombosis associated with long-haul air travel; [3] [4] [5] this increases to 5% for individuals at high risk, such as those with a history of DVT or hypercoagulable states including factor V Leiden mutation and obesity. 3, 4 Unfortunately, the inter-study consensus largely ends there. Studies employ various definitions of longhaul travel, ranging from journeys longer than 4 h to 7 h, up to 10-12 h. Furthermore, VTE assessment differs both in modality and timing. Two of the largest studies employed very different assessments. Researchers in the LONFLIT study performed systematic duplex ultrasound scanning (DUS) for all participants within 24 h of their flight. 4 Conversely, the New Zealand Air Traveller's Thrombosis Study considered subjects at risk for three months after travel and performed DUS only if they became D-dimer positive or symptomatic during this period. 5 This may have led to an underestimation of DVT, as, although this assay is sensitive in suspected DVT, it may be less reliable in prediction of travel-related VTE. This is illustrated in the LONFLIT studies where there was no significant difference in the D-dimer level of those with ultrasound-detected VTE and those without. 4, 6 Lastly, many studies have significant dropout rates and insufficient subjects to accurately calculate risk. Due to the low incidence of DVT in the general population, studies require large numbers of travellers to confirm a significantly increased risk above controls. 3 Evidence exists that VTE risk is not confined to air travel. Results from a large case-control study revealed a 2-fold increased VTE risk for all modes of travel including train, bus, car and plane, suggesting that immobility is an important contributing factor. 7 However, in specific individuals, air travel increases VTE risk above simple immobility. One study compared participant's blood results after an 8-h flight, an 8-h movie marathon and 8 h of normal activity. Markers of coagulation activation, specifically thrombin-antithrombin complexes, were raised in individuals after air travel but not in the other situations, 8 particularly if using oral contraceptives or factor V Leiden mutation positive. This provides further evidence that specific patient risk factors convey an increased risk in travel.
Another specific factor that may increase risk in travel is pregnancy. Pregnancy and the puerperium are recognised high-risk periods for VTE. Whilst no data are available on the exact risk of VTE in pregnant travellers, an estimated a risk of 0.03-0.1% has been suggested based upon the known separate risks for pregnant women and air travellers. 9 No specific advice for pregnant travellers exists but, in many cases, pregnancy and the puerperium are grouped into 'medium risk' travellers. 3 In addition to innate and travel-related factors, behavioural components have also been investigated. One study suggests selection of a window seat, sleeping or anxiety during a flight may slightly increase risk. Somewhat controversially, this same study reported that exercising, hydrating with non-alcoholic beverages and wearing stockings did not confer any protective effect, contradicting common advice from clinicians and airlines. 10 Evidence suggests that risk rises with exposure. A large cohort study demonstrated that VTE risk rose with flight duration, particularly in high-risk groups. 11 Furthermore, a meta-analysis found an 18% increase in risk with every 2-h increase in travel duration by any mode, with an even greater increase of 26% associated with air travel. 12 Additionally, the more flights taken the greater the risk, raising concerns for the frequent flyer or business traveller. The risk tripled after five or more long-haul flights in one study and each extra flight increased the risk 1.4-fold. 11 So how can this risk be mitigated? Several trials have investigated methods of mechanical and pharmacological VTE risk reduction. LONFLIT-2 and 5 trials explored the use of compression stockings, demonstrating a statistically significant difference between the control group and those wearing stockings; 4.5% and 5.8% of controls developed DVT in LONFLIT-2 and 5 respectively, compared with 0.24% and 0.97% of those wearing stockings. 4, 6 Reviews synthesising current literature agree that there is evidence that compression stockings reduce travel-related VTE and can decrease leg oedema in low-risk individuals. 3 Pharmacological VTE prophylaxis has been trialled including aspirin and LMWH. LONFLIT-3 found that aspirin did not significantly reduce VTE rates; however, the risk was essentially abolished in the LWMH-treated group. 13 Another study examined the use of Flite Tabs (150 mg Pinokinase), an oral fibrinolytic, in high-risk subjects. No thrombotic events occurred in the treatment group, compared to five DVTs (5.4%) and two superficial thromboses in the controls. 14 The potential use of novel oral anticoagulant medications, such as apixaban, requires consideration. Their short half-life, rapid onset of action and oral administration make them an attractive option for VTE prophylaxis in high-risk travellers. Their use in thromboprophylaxis after elective orthopaedic surgery is now well established with many trials demonstrating their comparable safety profile and improved VTE prevention when compared with LMWH. 15 However, no trials examining their safety and efficacy in prevention of traveller's thrombosis have been performed, and there is currently no licence for this specific indication. Potential drawbacks, such as the lack of reversal agents, should be considered and trials examining their use in travel-related prophylaxis are needed.
Here, a final question is raised -is the travel industry doing enough to raise awareness of the risk of VTE and encourage high-risk travellers to seek appropriate pretravel advice? A recent study suggests not. Researchers found that one quarter of airlines warned of the risk of traveller's thrombosis, and this was unchanged a year later after publication of the World Health Organisation's Research into Global Hazards of Travel (WRIGHT) report. 16 Significant heterogeneity exists in the available evidence on travel-related thrombosis, both in study methodology and with respect to basic definitions. Further high-quality studies should be performed in the context of an international consensus, conferring a standardised approach to obtain reliable evidence that can then be translated into much needed evidence-based guidance for both travellers and physicians.
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